Development of hydrophobicity parameters for prenylated proteins.
We have determined hydrophobicity parameters for the side-chains of the prenyl thioether protein modifications, farnesyl-cysteine and geranylgeranyl-cysteine. Farnesyl-Cys is somewhat more hydrophobic than palmitoyl-Cys, but geranylgeranyl-Cys is more than two log(P) units more non-polar. These post-translational modifications represent the most hydrophobic residues yet described quantitatively. Furthermore, such modifications occur at the COOH-terminus which is generally methyl esterified. Loss of the terminal negative charge and formation of the ester proceeds with the gain of an additional 2.343 log(P) units of hydrophobicity. Clearly, COOH-terminal prenylation and esterification impart sufficient potential to render the terminus membrane bound. Thus, hydrophobicity parameters presented here for the prenylated amino acyl residues extend our understanding of these important physiological derivatives and enable computational analysis of proteins thus modified.